Follicle-stimulating hormone and insulin-like growth factor I synergistically induce up-regulation of cartilage link protein (Crtl1) via activation of phosphatidylinositol-dependent kinase/Akt in rat granulosa cells.
FSH and IGF-I are both important determinants of follicle development and the process of cumulus cell-oocyte complex expansion. FSH stimulates the phosphorylation of Akt by mechanisms involving phosphatidylinositol 3-kinase (PI3-K), a pattern of response mimicking that of IGF-I. Cartilage link protein (Crtl1) is confined to the cartilaginous lineage and is assembled into a macroaggregate complex essential for hyaluronan-rich matrix stabilization. The present studies were performed to determine the actions of FSH and IGF-I on Crtl1 production in rat granulosa cells. Primary cultures of granulosa cells were prepared from 24-d-old rats. After treatments, cell extracts and media were prepared, and the Crtl1 level was determined by immunoblotting analysis using anti-Crtl1 antibodies. Here we showed that 1) treatment with FSH (> or = 25 ng/ml) or IGF-I (> or = 25 ng/ml) for 4 h increased Crtl1 production; 2) maximal stimulatory effects of FSH or IGF-I were observed at 100 or 50 ng/ml, respectively; 3) FSH caused a concentration-dependent increase in IGF-I-induced Crtl1 production and vice versa; 4) FSH and IGF-I also up-regulate the expression of Crtl1 mRNA; 5) FSH- and IGF-I-dependent Crtl1 production were abrogated by PI3-K inhibitors (LY294002 and wortmannin), and inhibition of Crtl1 production by p38 mitogen-activated protein kinase inhibitor (SB202190) was partial (approximately 30%), suggesting that PI3-K and, to a lesser extent, p38 mitogen-activated protein kinase are critical for the response. Our study represents the first report that FSH amplifies IGF-I-mediated Crtl1 production, possibly via PI3-K-Akt signaling cascades in rat granulosa cells.